The prime aim of the study was to manage of Yellow mosaic disease of mungbean against Mungbean yellow mosaic virus (MYMV) by using one newly release botanical nutrient and through three selected insecticides. BARI (Bangladesh Agricultural Research Institute) released variety BARI mung-5, three insecticides (Imidacloprid, Acmix and Sobicron) and one botanical nutrient PPN (Peak performance nutrients) were used in the experiment. The plants were grown for pulse production and natural inoculums were relied upon for the infection of MYMV. Growth parameters, yield attributes and physiological features were significantly influenced by the application of selected insecticides and PPN combinations. Disease incidence and disease severity of MYMV were significantly varied among the treatments. Application of Imidacloprid with PPN combination gave the lowest disease incidence (3.13, 5.24 and 6.24% per plot and 14.33, 15.49 and 21.87% per plant) at 30, 40 and 50 DAS, respectively while the highest disease incidence (7.77, 13.70 and 19.24% per plot and 39.33, 48.20 and 56.63% per plant) were found in control at 30, 40 and 50 DAS, respectively. Application of Imidacloprid with PPN also gave the lowest disease severity (5.00, 6.00 and 13.33% at 30, 40 and 50 DAS, respectively while the highest disease severity (27.33, 35.00 and 45.00%) at 30, 40 and 50 DAS, respectively were measured in control treatment when no insecticides and PPN was used. If the disease is established once in the field then it is difficult to manage. As the disease is transmitted by vector (whitefly), the growers are suggested to control the vector populations before reaching economic damage and severe disease infection.
Introduction
Mungbean (Vigna radiata L.) belongs to the family Fabaceae and sub-family Papilonaceae, is a good source of protein, carbohydrate and vitamin. Being an important short-duration Kharif grain legume, mungbean is grown extensively in major tropical and sub-tropical countries of the world (Biswass et al., 2008) . Mungbean is the fifth important pulse crop of Bangladesh. It is a drought tolerant, grown twice in a year and fits well in Bangladesh crop rotation program. This classification is convenient in judging the economic importance of the pest, especially their influence on seed yield, and in devising control measures (Akhtar et al., 2003) . Mungbean is attacked by different species of insect pests but sucking insect pests (aphid, jassid, white leaf hopper and whitefly) are of the importants (Islam et al., 2008) . These insect pests not only reduce the vigor of the plant by sucking the sap but also transmit different diseases particularly viral diseases and affect photosynthesis as well. Pest appearance, population fluctuation, infestation rate and crop yield are very much dependent on sowing time (Hossain et al, 2004 , Bisht et al, 1988 . Most of the farmer's usually sown mungbean just after harvesting them Rabi crops without considering optimum sowing dates (Hossain et al., 2009) . The reasons of low yield of mungbean are numerous but yield losses due to insect pest complex are distinct one. Mungbean is attacked by different species of insect pests. Insect pests that attack mungbean can be classified based on their appearance in the field as it related to the phonology of mungbean plant (Shad et al., 2005 , Gill et al., 1999 . They are stem feeders, foliage feeders, pod feeders and storage pests. Mungbean crop is affected by various pathogens among them Mungbean Yellow Mosaic Virus (MYMV) is the most important and widely distributed. MYMV causes irregular yellow and green patches on older leaves resulting complete yellowing leaves. Affected plants produce less number of flowers, pods and seeds. This disease is destructive, and widespread heavy loss annually. It was first identified in India in 1955 and is naturally transmitted by whitefly (Bemisia tabaci Genn), but not by mechanical inoculation or by seed (Pathak et al, 2004) . It infects mungbean, soybean, mothbean, cowpea and some hosts of the family Malvaceae and Solanaceae. Yellow mosaic is reported to be the most destructive viral disease not only in Bangladesh, but also in India, Pakistan, Sri Lanka and adjacent areas of South East Asia (Shah et al., 2007) . MYMV belongs to the genus Begomovirus of the family Geminivirideae. The virus has geminate particle morphology (20 × 30 nm) and the coat protein encapsulates circular, single stranded DNA genome of approximately 2.8 kb. In Pakistan, the virus has been partially characterized and identified on the basis of Polymerase Chain Reaction (PCR) and epitope profile and DNA sequence (Hossain et al., 2004) . Inheritance studies with MYMV have also been conducted. Epidemiological factors play a crucial role in the development of MYMV and white fly population (Shad et al, 2006) . The proper time of application of insecticides could be helpful not only to manage whitefly but also virus minimizing by the number of sprays. The study of epidemiological factors determined the most conducive environment for the application of pesticides at right time, enhancing the yield of this crop (Sunil et al., 2010) .
The objectives of the experiment were to evaluate the efficacy and potentiality of selected Insecticides and Peak Performance Nutrients (PPN) to manage the Yellow mosaic disease of Mungbean against Mungbean yellow mosaic virus (MYMV) and minimizing the vector populations.
Materials and Methods

Experimental Materials
An experiment on management of yellow mosaic disease of mungbean was conducted in the field of SAU central Farm of Sher-e-Bangla Agricultural University, Dhaka-1207, Bangladesh during April to July, 2017. Mungbean variety namely, BARI mung-5, was used as planting material. The selected insecticides namely Imidacloprid, Acmix and Sobicron were collected from local market and PPN was collected from China through representative country dealers of Bangladesh.
Design and Layout of Experiment
The experiment was laid out in a Randomized Complete Block Design (RCBD) with three replications and eight treatments include a control, there were 24 (3 × 8) unit plots. The size of each unit plot was (3m × 2m). Plot to plot distances were 1 m. The treatments of the present experiment were randomly distributed into the experimental plot.
Experimental Treatments
Considering insecticides and PPN the treatments are
T 8 = Control (no insecticides and PPN)
Disease Symptoms in Infected plants
Virus like symptoms were observed under field conditions depending upon the virus and crop variety. The infected plants were showing yellow specks along the vein lets and spreading over the lamina, the pods became thin and curled upward. In case of susceptible cultivars the whole leaves became yellow. The next trifoliate leaf emerging from the growing apex was showing irregular yellow and green patches alternating each other. The leaf size was not much affected. The plants showing such symptoms were rated as MYMV-infected plants (Fig. 1) . The other type of symptoms were leaf rugosty, crinkling and distortion. The leaf size was increased and more green than normal colour.
Identification of Disease Incidence of Mungbean Yellow Mosaic Virus (MYMV)
Based on studying typical symptoms of MYMV were observed. The Mungbean plants were inspected every day until harvest and the symptoms appeared in the mungbean plants was noted. The growth stage of the plants were categorized as follows- The disease incidence was expressed in percentage on the basis of stage as well as total i.e., average of three stages. The percent disease incidence was calculated by using the following formula:
X= Total number of plants X 1 = Number of infected plants
Disease Incidence (%) per Plot and per Plant
Incidence of mosaic disease were recorded at before and after flowering. Ten plants were randomly selected from each plot and the mosaic symptoms were observed carefully for the collection of data. Data on mosaic disease incidence were recorded at an interval of 10 days commencing from first incidence and continued up to 3 times.
Disease Severity (%) per Plot
Severity of mosaic disease were recorded from ten plants were randomly selected in each plot and observed carefully for the collection of data. Data on mosaic disease severity were recorded at an interval of 10 days commencing from first severity and continued up to 3 times.
Chlorophyll Content in Leaves per Plant
The net chlorophyll content in the leaves of the selected plants was recorded with the help of "S-pad", which is an advanced technology to directly measure the chlorophyll content in plant leaf at 30, 40 and 50 days after sowing (DAS). In each reading single leaf was held by the machine three times at three location of the leaf then the machine automatically average the data and gave the value.
Collection of Data and Statistical Analysis
The data are collected at 30, 40 and 50 days after sowing (DAS). The collected data were statistically analyzed by using the ANOVA technique. The test of significance of all parameters was done. The Duncan's Multiple Range Test (DMRT) with Least Significant Difference value was determined with appropriate levels of significance and the means were tabulated. The mean comparison was carried out by DMRT technique. The statistical package MSTAT-C was used for this purpose.
Results and Discussion
Effect Treatments on Disease Incidence (%) per plot of Mungbean yellow mosaic virus (MYMV) at 30, 40 and 50 DAS respectively
The highest disease incidence was found in T8 ((7.77, 13.70 and 19.24%) which is just above than T1 (7.33, 12.83 and 17.90%). The lowest disease incidence was found in T2 (3.13, 5.24 and 6.24%). The moderate disease incidence was found by any one application of T5 (4.36, 8.50 and 8.51%), T7 (5.03, 9.43 and 11.97%) and T4 (5.63, 10.27 and 13.40%) T3 (6.06, 11.33 and 14.83%) T6 (6.63, 12.13 and 16.60%).
Effect of Treatments on Disease Incidence (%) per plant of Mungbean yellow mosaic virus (MYMV) at 30, 40 and 50 DAS respectively
In case of disease incidence per plant, the highest disease incidence was found in T 8 (39.33, 48.20 
Effect of Treatments on Disease Severity (%) of Mungbean yellow mosaic virus (MYMV) at 30, 40 and 50 DAS respectively
The highest disease severity was found in T 8 (27.33, 35 .00 and 45.00%), followed by T 1 (26.33, 33.00 and 41.33%). The lowest disease severity was found in T 2 (5.00, 6.00 and 13.33% ) and disease incidence (%), it is revealed that increased chlorophyll content was observed with decreased disease incidence. The highest chlorophyll content was found in T 2 (28.90%) followed by T 5 (27.43%) and T 7 (26.37%) where control treatment showed the lowest chlorophyll content because of the highest disease incidence. As depicted in the figure 3. ) and disease severity (%), it is revealed that increased chlorophyll content was observed with decreased disease severity. The highest chlorophyll content was found in T 2 (28.90%) followed by T 5 (27.43%) and T 7 (26.37%) where control treatment showed lowest chlorophyll content because of highest disease severity. As depicted in the figure 4. 
Effect of Treatments on
Conclusion
From the present study it has been observed that, the highest disease incidence was found when no insecticides and PPN is used followed by PPN and the lowest disease incidence was found when Imidacloprid with PPN is used, which found in both observations for per plot and per plant at 30, 40 and 50 DAS respectively. From this study it may be concluded that the application of Imidachloprid in combination with PPN (Peak Performance Nutrients) showed promising performance in management of Yellow mosaic disease of Mungbean against Mungbean yellow mosaic virus (MYMV) contributing yield and yield attributes. Thus the farmer may be suggested to use this combination of treatments for the management of Yellow mosaic disease of Mungbean. However, further studies are needed to be carried out for a consecutive years including more options as management practices in different Agro-ecological zones (AEZs) of Bangladesh.
